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The work which I will be describing is one of the research activities
being conducted as part of the Project on SecondaryrAﬁalysis {PSA) atr
Northwestern University. The PS5A is being fuﬂééﬁ by a grant from the
National fns;itu;é of Education and is "designed to (a) test and develop
new méthods,afvevaluatiﬂg educational prégfams, éﬁd (b) feanélyZé Exiéﬁiﬂg
evaluation data to assure chatiestimates of pfagfam effects are as unblgsed
and unequivocal as possible'" (Boruch, Wortman, and DeGracie, 1975). To
date, reanalyses have been peifarmed on such progféms as Headstarﬁ (Magidsén;i
1977; Rindskopf and Wolins, 1977), Title I (Rindskopf and Wolins, 1977),
ESAP (Alsip, 1977), Middlestart (Barucﬁl ﬁagidsan, Davis, 1975) and the .
Alum Rock Vﬁuéhéf Experiment (Wgrtman, Reiﬂhér&t? and St. Plerre, 19?7),

With few exceptions, not much systematic effgrﬁ has gone into Examiningr
the‘tcéic of secondary analysis. VAlthéughvtthE are some good examples of
sécandary analysis efforts in social scienée research such as the Mosteller
and Ma&nihan (1972) volume éxamining the Coleman éSta?V&nd Cook's Cl975)
book on the reanélysis of Sesame Street, fhe unique features of each sec~
ondary evaluation make them diffiéglt to classify.

An Exﬂgllent general exposition of the topigrgf secondary analysis and
secondary evaluation is prarented by T'hamas Gm:tk (l974) Ccibk'S paper o :
Vpresents a;ZxExE classifiz tion Qf undafy analysis models. The éight

cells in Cgck s table are genera ted by nsidering whether an . analysis

involves Cl) a singlé ‘data set nf multiple data seEs, (2) data reanalysis

or no data. rganal}sis, (3) after the—fact secgndary analysis or simultanécus
segandary aﬂaly$1s - Cook provides examples far each of his. Eight wells

but also makes expli;it that not all secgﬁdafy analyses will f;ﬁ into only

= R . -

one cell. © - S
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The appraanh by Rezmovic and Rezmavic (1976) examines one cell in

Cook's (1974) matrix, the case involving reanalysis of a singl data set
'gftér~the fact. This is the-situation-which-has been typically encountered

in thé PSA. Rezmovic aﬁd Rezmovic also present a 2x2x2 approach to secandary
analysis considering whether the ge;ondary analyst (1) used new statistlcal

r‘methads ér-repeated‘tha same methads as the original iﬁvestiga:af, (2) was

c@nﬂerned with the same variables as the primary aﬁalyst or E?amined différent
variables anﬂ (3) whéther the reaﬁalysis addressed the same issue as the

riginal evaluation or a set af différéﬁt hypnthesis. As with Cﬁﬂk'a ﬁatrix,
several cells, The reanalysis of the Cali Ffajerty for example, enccméassed
many @i the cells in the matrlx. -

A féceﬂt paper by Hendticks and Wortman (1977), althaugh presenting no
taxonomy, looks at secaﬂdary analysis as a decisiun—making prgeess in which
the segcgdafy analyst makes key :heicésAdiffgtent from those of the Qriginal
investigatar; The main ééint of this paper is that decisions about analysis'
strategies should not be seen”as!béﬁtef or worse whEﬁ.;omps:ed to ﬂﬁé—aﬁéghé:,
Egtnﬁhat different approaches can answer 5imilaf'qugsticns of inéeresz.- Peaple f
do sezandaty analysws f a variety of reasons Huusewiveg, for axample,
rautinely check their grocery bills after shrpping at the supermafket to maker

. sure’ they have not been cheated Univarsity professors deligﬁt in examining
statistigal Tép@rts and findiﬁg a numerical inconsistenﬁy in a data table
.provided by anather calleague, or one gf the;r gfaduate students; Reseafchers

'reexaminﬁ studies znndugtéd by athers haping tg find - evidencg for a- theoretieal

{rpasitign to whlgh ‘they subszribe. ~The mﬁtives_and mgthgdsﬂéf;thgse gﬁndu;;ingm;:{

a.feanalyslsrara varied. I wauld like to mentiaﬁ same of the more ‘common reasans.'
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fedaing the analyses of the afiginal investigator. This usually means -
using raw uﬁagg*egated data ta reproduce means, variances, . carzela tions,

and cross tabulations. This iz done o insure Ehat the data sent frgm

pPrimary invegtigaﬁur to the se;andary analyst are ﬁhé same. - It is neot

~unusual to hear of data tapes prepafed at one camputar iﬁstallatlnn pra—

ducing slightly different éata when éutput at a second center. An@thér

reason fcr'repréduﬂing thege basic analyses is to make Sure that these
measuras Wéfé égffeétl“ gGﬁéutedg The quality gf results rapatted in
jaurnal articles and publisbed repatts is not wall known. Iﬂ one sﬁudy_
attempting to measure data quallty, Wolins ' (1952)’diseaﬁered conceptual
and camputatiuﬂal errors in three of seven . SEUdlES which he reanalyze&
Discrepancies between the Driginalkrésalts and the fé§ﬂ3133i5 may ?giégaw
to sources sﬁzhréé kéypumchi;g»érrcfs, vafyiﬂgﬂthé%ﬂumber>af SQEjécts |
uséd to c@mpuﬁe the atatistics, or mislabeling certain variables-
Resgearch is suﬂetim?s conducted under time pressure and With limited
resources in ccmputersg pragramg;‘peré&nnel,_aadﬁfimancea.‘ Given these
ﬁealistig canﬁtaiuts, an évaluatiéﬁ égy ﬂatrbe tatallj adgqgaté. The
seagndary'anélystfvin;sﬁch an instanée; may waﬁt talperfﬁfm diffefant

analyses WhlEh answer the research questians in more depth ‘One advan;age

of belng a secondary analyst is not having to parform uﬁder the strict

time constr i \ts that primary researchérs are frequently subjected ta._"

Using statlstics to Eva;uate the success or failure of a prcgrqm

Hnm;timgs involves drbitra:y decisions abaut which palﬁiculﬂf Htﬂti%EiCdl o

test to use. lefulgnt %tdtihCLLd] methods often plcvide asse ;'ﬂlly the

- same infgrmaELOﬂ, e.g., using analysis of vatianﬁé'instead,ofztegressign; ke

- '5




However, in some cases statisties can be used inapprop i, ely, resulting
in different results than if the more "correct" method had been used. The
most common instance of this is the use of a statistic when one or more of

the assumptians underlying the statistic have been violated. The classic

may have made the original Headstart evalgaﬁigﬂ“lcok harmful. A more recent
- demonstration Q;Vthis type af probleii isﬁpfuvided by*Rindskupf and Wolins
Ql???), showing how inappropriate use of the aﬁalysis of covariance may:haVé
biaseddﬁhe'rgsulté qf an evaluatiaﬁraf the Title I-edugaﬁiﬁn ﬁ;agrgﬁsfrb
In certain instances,; the mstivati@n behiﬁd a secondary aﬁaLysis may

be to clarify cartain issués Whl;h may be vague in the original report.
F@r anmple, when statistical resuits are ngt signifirant at the .DE level, .
the secondary :. alyst may wigh to use a sta;istigal test which is more
powerful to insure that the 1éck of significance was not due‘ta a test low
in power. For example, the analysis of covarilance increases the power of
an Fytest over that produced by the regular anlayéis of variance model.
Another examp;e might invalve raaﬁa;yging a project in which correlations
were repnrted but directian Df gausality is uﬂclear. Using a structural
vequaﬁlcn medel might provide more 1nfarmation about the direction o ,f cause.
"Other instances ol this type of anlaysis might involve te g Eof inﬁefé,:
actions not examined by the arigiﬂal investigator. |

~ There have been several éxaﬁplés of sggondary'evélgétions-wﬁichihave
attempted to refﬁte the results presented by the priméry»analigt. The
most D@tabié eeﬁtémpﬁrafy’exampie is the research aﬁ'the genetic cémpénents
of intelligence. ' The analyses by Eémih'(lgié}'have éttempﬁéd to refuté 

- conclusions drawn by Jensen (1969). Anothér_exaéﬁiéVisithebEié$héfffandr7




Snow (1971) reanalysis of Rosenthal and Jacobson (1968) data on teacher

expectancy.

Many data sets contain information on variables which are not analyzed,
or even repgtted by the primary investigator. For example, a data set may
contain information on program participants which relates 5ES to income
but. these variahlés may not interest the original investigator. A §Ecandafy
analyst inﬁe:gstéd in‘the ;éiétion betwéen iﬁtamg anSVSES would want this
datarset but his analysis would not involve secondary énalysis per se. One
paséibility'fcr pfiﬁary,inﬁestigators who havabcailésted large amounts of
variables which remain unanalyzed is to adﬁertigg their iata sets so others
may'uéé the information which is present. Creation of data archives would
particularly faecilitate this tyﬁébof Effofﬁ;ﬂw -

Many new methods for evaluating programs exist. These methods are
derived by statiéﬁiciaﬁgraﬂd maghématizians and rarely have immediate
'relavsncé fa: evaluation féseaféhéfsg Testimg out these methods with
vexisting data 5éts séfves a valuable pufpaée in that members of the
,esgatch community are iﬁformed as to how to use thése,tegﬁniques and what:
the advémﬁages of the techniques may be. In many cases new methods are
used with simulated data and these have thé’advantage afrlettiﬁg the
fesearaﬁér know the tfuermodel Uﬂdarlﬁing the data. HQWéﬁer; whgﬁ péiqgrl
empifiéally geﬂEfated data certain pfcblems may arise whichiw0uidrﬁot arise
usiggvﬁhé simulated daté;

Re;nalyéis has the advantage of téaching S;udgﬁts and feséafchefsr
. angt how to do research. Analytic methods negd,ta be pfacti;éd‘tovbe

understood;. " Availability of data banks of project information is a' valuable




e e 18 @ a‘data*bQSE‘and”hava'studeﬁtg;“éééigﬁméﬁts“ké?éd"ﬁﬁ”éﬁél&ééé”ﬁhiéﬁ;_Tx
are performed on this data base.
When performing secondary analyses oﬁ multiple data sets one may be
able to resolve contradictory findings that plague a research area. TFor
Examplé, an education program iﬁpleméﬁted ét two sites ﬁay bring s ess
at one and failure at the other. A se;sndafy analysis might determine what

factors differ between the sites and how these factors may have prevented

Al e

Mj:

su:EESS'atqthé second site. Another example of this is the meta-analysi
approach taken by Gene ‘Glass (1976) in which results ef studies in an area
éraraggfégated té‘g;ve a more Eﬂhéréﬁtrpictuféléf the findiﬁgsi o
Igtegrating,canﬁradictﬁry findings may serve a second function, i;é;;‘
allowing the secondary analyst to make statements about the pﬁlicy relevaaze”
of certain raggarch results. Secondary analysis may come too late to
ptovide*infarmation for decision-makers at certain key points in the decision-
making pfaeess. “Accumulated findingg, however, will certainly have an impact
at laﬁaf stages as pglizy is ccﬁtinually shifting with new- administraticns
Up to now, I've add:essed géneral issues in per frrﬁing a secandary analysis.ur
I would now like to direct ﬁy éomméﬁﬁsbtﬁ the sacondarybanalysis of the Cali
‘data set in psrtlgular. | ) |
 Often times the most difficult part Qf Eﬂﬁducting a EEQOndary analyais
-the act of. getting the data, In the case ‘of the Cali daﬁaj many of the
typical prablems which are Enzauntéred were ngtkpresent. Tﬁié is'due,'iﬂ
R ﬁartl torghe long relati@nship between Ngrthwestern UniVEfsity and the
Cali fPEESfEhEts.> Many membef& of the NOfthwestern community have served

‘ and :ontinue to serve as advisars to the praje:t. Thig angning relations

liilship has kept a :hannal Ef cnmmuniﬂation open - between Cali and Evanston
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““and when the PSA began it was natural that the Cali data would be a data

set which would be reanalyzed.
Another reason for the smooth relationship between Cali and Northwestern

University lies in the different interests of the two groups. Researchers

[

in the Cali Project, for example, are interested in questions relating
to the effectiveness of the program. Does the treatment improve cognitive
performance and reduce malnutrition? Their interests Eéntég around sub-

‘ stantive matters relating to the world of the undernourished Colombian
éhild. Those of us involved in the secondary anglysis are educational
researchers whose main interests concern the developmenﬁ of new methods
to measure program impact.

One might argue that our reanalysis is not a true "secondary analysis"
in that we have dealt with new issues not related to the original analyses.
Such criticism-is partially justified because many of our analyses are
really primary ones and much of our work might be considered QGﬂCUffent
evaluation as opposed to after-the-fact evaluation. In one sense, our
analyses aféb’xt,nsians of the priﬁafy analysis because of the fiéhﬁéss éf'
the data base. No single research team could hope to use all the informatiom

collected by this project.

e

Based on our experiences with the Call Project we would urge primary

investigators, who collect evaluation data at great cost and effort, to

share their data with others so that maximum benefits accrue to therfzseafcg 
community.

ThetPSA has been seeking educational data sété amenable to secondary
anaLysis; We feel thatrthé Caldi dsta'pfévide ﬁérﬁith good oppor&unitiés

to perform various analyses. .There are several characteristics of the




data base which we find useful in our gecondary analysis efforts.

For example, the longitudinal nature of the data, il.e., repeated
measurements over a five-year period have allowed us to use witﬁiﬂ
subjects analyses which have more statistical power. In addition, the
repeated measurement have enabled us to study différiﬁg growth prgfiles
in the experimental groups as a function of treatment. Siﬁaé the Cali
study employed a true experimental design with random'assignments gf
subjects to treatment conditions, it has maximized both the primary and
secondary énalysts' abilities fé? drawing unequivocal conclusions about
treatment efféﬁﬁsa In addition, its inclusion of arnanaequivélanz control
group enabled us to compare the randomized controls with the non-equivalent
controls. This comparison is impofﬁént in helpiﬁg to establish the di-
rection and magnitude of bias produced when non-equivalent controls are
utillized, the t§p1231 case in most Sﬁciél experiments.

Multiple measures of achievement, SES, and medical status are valuable
because they facilitate the use of many sophisticated techniques wpigh
requifé muitiple measurements of a Sing;s latent variable. These multiple
measures also allow us to,meaéure the effects of the program in more

specific terms and to outline the relative success of the treatment in

~ various contexts of the child's modes of performance.

We must applaud the members of the project for the care taken to

insure that the qgality and documentation of data were adequate for our

 purposes. Although we received over 130 data cards for each of over 300

cases, there has been no difficuity locating the information of interest.

. The data system {nstituted in Call has been very successful and much effort




VDsfniﬁigiaL éffé%ts ofrthérSacégdériraﬂéi;%i% éﬁtéiiéﬁjfepiiéating',
the original means, variances, and correlations produced by the original
Calii researzhers; We were able to do this successfully and were quite
certain that our results matched theirs. Although we did discover very
minor errors inm keypunching, such as values which excéedeﬂlﬁhe maximum
possible score, these errors were so infrequent and affected the results
so slightly, that we were confident about the results of the primary report.

We are happy to say that all the methods that we used faf measuring
program Effégt led to conclusions which were similar to those of Dr. McKay
and his colleagues.

Our analyses which included repeated measures ANOVA, univariate and
multivariate ANOVA, and discriminant analysis, all supported the céﬁéiusiéﬁ
that the program works. These strong results allowed us to concentrate on
questions of methodological interest rather than trying to establish how
well the program worked.

Many sophisticated methods of data anlaysis exist which can be used

it

o assess the effects of treatment programs. Frequently, these methods

are first described by mathematical statisticians and are not immediately

rr

available to educational researchers. This 1s either because the computer
ngéwaré Eo ﬁg;form these analySEsyis not available or be;guse these
techniques have not been reliably demanétrated in educatiﬁﬁalucantexts;
One cf the aims of the PSA has been to démanstfate the applications of
new methods of analysis ta‘ééﬁventicna; educational feseéreh situations.

I would 1ike to mention several of these. é

i  Dﬁr analyses locked at the Cali data of height and wéiéﬁtﬂés repeated

B - ; = ) " 5 oo o Y T - 3 . i = ‘! ’
measurements over a five-year period using seven observations during this time. -

11
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In dealing with the issue of repeated measures analysis, two approaches
were contrasted. The univariate analysis of repeated measures (or mixed

model, as it is also known) looks at whether profiles for the various

treatment groups are parallel. If so, we conclude that there was a
treatment effect. In the multivariate approach, we treat the repeated
observations as a set of dependent variables and the difference between the
groups can be tested. The univariate appfaazh‘makes the assumpticnvthat |
thé pooled within-group L, é#hibits éémﬁaund:symmaﬁtyl i;ei, that the séme
construct is being measqred.st eagh time poin; with equal reliability. The
ﬁultivaziate apprgégh makes no assumptions abouﬁ 2_ bThe difference betwéeﬁ
the two approaches is that when the assumpticns of the univariate appréagh
hold it yields a more powerful analysis. In the multivariate approach, many
dggrees of freedom must be used at estimating the within-group covariance 7
matrix., In our reanalysis, we performed both types of analysis and examined
how the univariate statistics could be extraéted from the multivariéte
teéults. .

‘Before the Rasch model approach was taken, an aim of the ariginal Ccald
aﬁalysis was to ngbine‘several cognitive measurements into a general ability,
factor and to gcmpara:graups across the time periods on this factor. This

'appraagh while 1nc1udad in an earlier report, was la;er re;ected bec§§se
it did not consider the question of factorial invariance between gragps and
.a:fgss acéasiﬁns_» Recently JSraskog.(1971) has desctibed a technique for
‘testing factorial invariance. Using JEraskgg's téchniqﬁe; wgifagused on
thegquéstion of factorial invariance among treatméht groups at the last
 treatment period. Analyses were perfcrmed.ﬁhich éxamined‘the‘faﬁtarialj'”

structure of the WISC-R subtests used in five randomly assigned Cali groups. -
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:Raaulta of thia analyaia yialdad a atabla factc: pattern with two factora
”"(va:bal and parfc:manaa) invariant amang all groupa.; Ualng tha Jareakag
pp @ach we wara alsa abla to compu .g “oup factoa means.

'f Two. problama wkﬁah have plaguad raaaa:ahara concern tha affact af

maaauramant error on atatiatical raaulta and (2) mak ng aauaal inferences

'iﬂ aaffalational raaaatchi' Thara has baen a recent iﬂtafaat in the area

af at:uctural aquatian madala which daal with thaaa two iaauaai‘ In par--

ticula;; waywaza,iﬂteraataa in axamining tha cauaal ralatianahi etween

nutritional status and intalliganaa;j A causal model was hypotﬁaaiaad'in-

waicﬁ ﬁaradaié exanine the effects of ﬁuﬁritional status on intelligence.
VTha next ptasantation will examine some. of theaa analyaea in more a,tailgr
Our raanalyaia of the Call data attempted to use new atatistiaal tech= -
niqaaa to anawar”qaaaaiana f aducational aignificamca,'and takpfoviaa thaa
1rasearch commuaity with éxamplas of new mathods whiah n be "aad inravalaf;'

" ation contexts. We hapa our efforts will encaurage athar aducatiaﬁal

researchers to further these goals.
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